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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device capable of 
driving a light-emitting element by using a driving current having a 
high amperage, and restraining a waste current consumption for 
lower power consumption. 

SOLUTION: This display device comprises a current driving type 
light- emitting polymer 1 4 included in each of pixels 1 1 formed in a 
matrix, and a current addition type D/A converter 23 which 
converts digital image signals (Sga. Sgb, Sgc) to analog image signal 
Sa by adding an unit current having a predetermined unit current 
amount according to a digital value included in the digital image 
signals (Sga. Sgb, Sgc), and makes each light emitting polymer 14 
self-luminescent by applying the analog image signal Sa to each 
light emitting polymer 14 through a date line 6 and a TFT(Thin Film 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more luminescence means of the current drive mold contained, respectively In two or more pixels 
formed in the shape of a matrix on the substrate, The digital data signal concerned is changed into an analog data 
signal by adding the unit current which has the amount of unit currents set up beforehand corresponding to the 
digital value contained in a digital data signal. The display characterized by having the digital to analog driving means 
of the current addition mold which impresses the analog data signal concerned to each aforementioned 
luminescence means, and drives the luminescence means concerned, respectively. 

[Claim 2] While connecting with the scanning line with which a scan signal is supplied in an indicating equipment 
according to claim 1 at said digital to analog driving means [ the data line with which said analog data signal is 
supplied, and in each aforementioned pixel ] Said scanning line, The display characterized by having further a 
switching means to connect with said data line and said luminescence means, respectively, to supply said analog 
data signal to said luminescence means corresponding to said scan signal supplied from said scanning line, and to 
drive the luminescence means concerned. 

[Claim 3] It is the indicating equipment characterized by each aforementioned switching means being a polish recon 
thin film transistor in an indicating equipment according to claim 2. 

[Claim 4] It is the indicating equipment characterized by including the current Miller circuit which impresses the 
current which has the amount of currents corresponding to the digital value said digital to analog driving means is 
indicated to be by said digital data signal in an indicating equipment given in any 1 term of claims 1-3 to each 
aforementioned luminescence means. 

[Claim 5] During the period which makes said luminescence means emit light in the indicating equipment of a 
publication corresponding to said digital data signal in any 1 term of claims 1-4, The display characterized by having 
further a load current impression means to always impress the load current which has the predetermined amount of 
currents to which below the amount of currents of the range where brightness changes in proportion to the amount 
of currents in the current-brightness property of the luminescence means concerned was set beforehand to each 
aforementioned luminescence means, respectively, for every aforementioned luminescence means. 
[Claim 6] It is the indicating equipment characterized by each aforementioned luminescence means being a light- 
emitting polymer in an Indicating equipment given in any 1 term of claims 1-5. 

[Claim 7] Electronic equipment characterized by equipping any 1 term of claims 1-6 with the display of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention The light emitting device of current drive molds, such as the so-called light- 
emitting polymer, (namely, light emitting device from which luminescence brightness changes in proportion to the 
amount of currents passed by the component). The thin film transistor which controls luminescence actuation of the 
light emitting device concerned (TFT (ThinFilm Transistor) is called hereafter.) It belongs to the technical field of 
electronic equipment equipped with the display and the display concerned of the active-matrix mold which it had for 
every pixel, and belongs to the technical field of the electronic equipment which equipped the detail with the drive 
approach of the light emitting device concerned, and the light emitting device concerned more. 
[0002] 

[Description of the Prior Art] It drives with the picture signal by which the indicating equipment of the active-matrix 
mold conventionally equipped with the light emitting device of the above-mentioned current drive mold for every 
pixel was digitized. The data line and Above TFT (it drives based on the scan signal supplied from the scanning line, 
and connects with each light emitting device.) in displaying the image corresponding to the picture signal concerned, 
after changing the digitized picture signal concerned into an analog picture signal generally It minds and the 
configuration which impresses and carries out spontaneous light of the analog picture signal concerned to the light 
emitting device concerned is taken. 

[0003] Here, in case the above-mentioned picture signal is changed into an analog picture signal, it is necessary to 
use the so-called digital to analog converter (for a D/A converter to only be called hereafter.). 
[0004] At this time, there are the so-called capacity type of D/A converter and the so-called resistance type of 
D/A converter in a general thing from the former as a D/A converter. 

[0005] Among these, there is a D/A converter using the so-called ladder resistance which connected resistance in 
the shape of a ladder among the D/A converters of a resistance mold, and since the D/A converter using the ladder 
resistance concerned is easy to integrate, it is suitable to incorporate in the display of the above-mentioned active- 
matrix mold. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the D/A converter using the above-mentioned ladder 
resistance is used, in order to drive the light emitting device of a current drive mold using the drive current which 
has a big current value, the resistance of each resistance which constitutes the D/A converter concerned needed 
to be made small, therefore there was a trouble that the power consumption as the whole will increase. This trouble 
does big effect especially as what invites useless current consumption in the display of the above-mentioned 
active-matrix mold which must be equipped with the above-mentioned D/A converter about each of the data line of 
a large number corresponding to the light emitting device of a large number which should be driven. 
[0007] On the other hand, when the D/A converter of the above-mentioned capacity mold is used, in order to 
acquire the drive current of a big current value, it is necessary to enlarge capacity value in the D/A converter 
concerned, and the trouble that integration will become difficult will occur in this case. 

[0008] Then, this invention was accomplished in view of each above-mentioned trouble, and the technical problem is 
to offer the electronic equipment using the display which can control and low-power-ize useless current 
consumption, and the display concerned while being able to drive a light emitting device using the drive current 
which has a big current value. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to 
claim 1 Luminescence means, such as two or more light-emitting polymers of the current drive mold contained, 
respectively in two or more pixels formed in the shape of a matrix on substrates, such as a transparence substrate. 
The digital data signal concerned is changed into an analog data signal by adding the unit current which has the 
amount of unit currents set up beforehand corresponding to the digital value contained in a digital data signal. It has 
digital to analog driving means, such as a data-line drive circuit of the current addition mold which impresses the 
analog data signal concerned to each aforementioned luminescence means, and drives the luminescence means 
concerned, respectively. 

[001 0] According to the operation of invention according to claim 1 . two or more luminescence means of the thin- 
film-ized current drive mold are included, respectively in two or more pixels formed in the shape of a matrix on the 
substrate. 
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[001 1] And by adding a unit current corresponding to the digital value contained In a digital data signal, the digital to 
analog driving means of a current addition mold changes the digital data signal concerned into an analog data signal, 
impresses the analog data signal concerned to each luminescence means, and drives the luminescence means 
concerned, respectively. 

[0012] Therefore, since the luminescence means of a current drive mold is driven by the digital to analog driving 
means of a current addition mold, while being able to drive a luminescence means by big drive capacity, generating 
of a useless drive current can be controlled and low-power-lzed. 

[0013] In order to solve the above-mentioned technical problem, invention according to claim 2 While connecting 
with the scanning line with which a scan signal is supplied in an indicating equipment according to claim 1 at said 
digital to analog driving means [ the data line with which said analog data signal is supplied, and In each 
aforementioned pixel ] Said scanning line. It connects with said data line and said luminescence means, respectively, 
said analog data signal is supplied to said luminescence means corresponding to said scan signal supplied from said 
scanning line, and it has further switching means, such as TFT which drives the luminescence means concerned. 
[0014] According to the operation of invention according to claim 2, in addition to an operation of invention 
according to claim 1, a scan signal is supplied to the scanning line. 

[001 5] On the other hand, an analog data signal is supplied to the data line connected to the digital to analog driving 
means. 

[001 6] And it connects with the scanning line, the data line, and a luminescence means into each pixel, respectively, 
and a switching means supplies an analog data signal to a luminescence means corresponding to the scan signal 
supplied from the scanning line, and drives the luminescence means concerned. 

[001 7] Therefore, since it has a switching means for every pixel and a luminescence means Is driven, a high 
definition image can be displayed. 

[0018] In order to solve the above-mentioned technical problem, each aforementioned switching means is 
constituted so that invention according to claim 3 may be a polish recon thin film transistor in an indicating 
equipment according to claim 2. 

[001 9] According to the operation of invention according to claim 3. In addition to an operation of invention 
according to claim 2. since each switching means is a polish recon thin film transistor, even If the high current for 
driving a luminescence means flows for a long period of time, the drive capacity over a luminescence means does 
not decline. 

[0020] In order to solve the above-mentioned technical problem, invention according to claim 4 includes the current 
Miller circuit which impresses the current which has the amount of currents corresponding to the digital value said 
digital to analog driving means is Indicated to be by said digital data signal to each aforementioned luminescence 
means in an indicating equipment given in any 1 term of claims 1-3. 

[0021] According to the operation of invention according to claim 4. In addition to an operation of Invention given in 
any 1 term of claims 1-3, the current Miller circuit included in a digital to analog driving means impresses the 
current which has the amount of currents corresponding to the digital value shown by the digital data signal to each 
luminescence means. 

[0022] Therefore, since a current Is impressed by current Miller circuit, an analog data signal can be efficiently 
supplied to a luminescence means. 

[0023] In order to solve the above-mentioned technical problem, invention according to claim 5 During the period 
which makes said luminescence means emit light in the indicating equipment of a publication corresponding to said 
digital data signal in any 1 term of claims 1-4, It has further load current impression means, such as TFT which 
always impresses the load current which has the predetermined amount of currents to which below the amount of 
currents of the range where brightness changes in proportion to the amount of currents in the current-brightness 
property of the luminescence means concerned was set beforehand to each aforementioned luminescence means, 
respectively, for every aforementioned luminescence means. 

[0024] According to the operation of invention according to claim 5, to an operation of invention given in any 1 term 
of claims 1-4 in addition, the load current impression means which it had for every luminescence means The load 
current which has the predetermined amount of currents to which below the amount of currents of the range where 
brightness changes in proportion to the amount of currents In the current-brightness property of the luminescence 
means concerned was set beforehand is always impressed to each luminescence means, respectively during the 
period which makes a luminescence means emit light corresponding to a digital data signal. 

[0025] Therefore, since the brightness proportional to the amount of currents of the analog data signal impressed in 
the luminescence means Is obtained, the image which corresponded to the supplied digital data signal correctly can 
be obtained. 

[0026] In order to solve the above-mentioned technical problem, each aforementioned luminescence means is 
constituted so that invention according to claim 6 may be a light-emitting polymer in an Indicating equipment given 
in any 1 term of claims 1-5. 

[0027] according to an operation of invention according to claim 6 — an operation of invention given in any 1 term 
of claims 1-5 — in addition — since each luminescence means Is a light-emitting polymer — high — a brightness 
Image is obtained. 

[0028] In order to solve the above-mentioned technical problem, electronic equipment according to claim 7 Is 
constituted by any 1 term of claims 1-6 in the display of a publication. 

[0029] According to the operation of invention according to claim 7. since It has a display given in any 1 term of 
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claims 1-6 in electronic equipment, an image can be efficiently displayed with a low power. 
[0030] 

[Embodiment of the Invention] (I) The operation gestalt of a display, next the gestalt of the suitable operation for 
this invention are explained using a drawing. 

[0031] The outline Is explained using introduction and drawing 1 about the whole display configuration of the active- 
matrix mold with which this invention is applied. 

[0032] As the top view is shown in drawing 1 , let the central part of the transparence substrate 10 which is the 
base be the display 2 as which an image Is actually displayed in the display 1 of an operation gestalt And the 
inspection circuit 4 for inspecting the quality of the data-line drive circuit 3 as a digital to analog driving means 
which outputs a picture signal to the data line 6 based on the image which should be displayed, and the display 1 at 
the manufacture middle or the time of shipment, a defect, etc. is formed in a top and the bottom toward drawing 1 
among the periphery sections other than display 2 of the transparence substrate 10 concerned. 
[0033] Moreover, the scanning-line drive circuit 5 which outputs a scan signal to the scanning line 7 based on the 
image which should be displayed is formed in left-hand side and right-hand side toward drawing 1 among the 
periphery sections concerned. 

[0034] Furthermore, the mounting terminal 9 for inputting the above-mentioned picture signal, various kinds of 
electrical potential differences, pulse signals, etc. from the outside is formed in the outside of the inspection circuit 
4 on the transparence substrate 10. 

[0035] Here, the field where the scanning line 7 of the data lines 6 and 1 of 1 crosses in a display 2 is made into the 
pixel 11 of 1, and in the pixel 1 1 concerned, the light-emitting polymer as a luminescence means, TFT for a drive, 
etc. are formed so that it may mention later (refer to drawing 3 ). 

[0036] Furthermore, in the display 2, the capacity line 8 for the storage capacitance of the after-mentioned (refer to 
drawing 3 ) is arranged in parallel with the scanning line 7 within each pixel 11. 

[0037] Next, the configuration member contained in the pixel 1 1 mentioned above is explained using drawing 2 and 
drawing 3 . In addition, drawing 2 is the top view showing arrangement of TFT currently formed by the thin film-ized 
technique in the pixel 1 1 , and drawing 3 is an equal circuit for every pixel 1 1 . 

[0038] The light-emitting polymer later mentioned in the pixel 1 1 of 1 as shown in drawing 2 (it is thin-film-ized, and 
the laminating of a spacer layer, an organic luminous layer, the hole injection layer, etc. is carried out, and they are 
more specifically constituted.) And spontaneous light is carried out by the brightness proportional to the amount of 
currents of the flowing current. TFT13 as a switching means for supplying the picture signal from the data line 6 to 
the pixel electrode 12 and the pixel electrode 12 concerned for receiving and impressing a current is formed, this 
time — TFT13 and the pixel electrode 12 concerned — a thin film — it is-izing and formed and has further the 
semi-conductor layer (semi-conductor layer in which a channel field, a source field, and a drain field are formed) 
made from polish recon about TFT13. 

[0039] Moreover, the above-mentioned capacity line 8 for forming the storage capacitance later mentioned between 
the pixel electrodes 12 concerned (refer to drawing 3 ) is arranged in the location which counters the pixel electrode 
12. 

[0040] Here, the luminescent material used for a light-emitting polymer in the indicating equipment 1 of an operation 
gestalt is explained more concretely. 

[0041] The light-emitting polymer concerned is a light emitting device whose emitter contributed to luminescence is 
an organic material. And the following is mentioned as main descriptions. 

[0042] (1) Ink-izing, solution-izing, etc. are easy, and in case it is rich in thin film organization potency and this thin- 
film-izes, while being able to do for a short time, multilayered-film-izing is easy. 

[0043] (2) The physical reinforcement when thin-film-izing is high, and thereby, while being hard to produce 
crystallization or the condensation by aging (secular change), it is hard to generate a display defect like a sunspot. 
[0044] (3) Pattern NINGU to a desired configuration is easy, it is possible to use the ingredient which has 
photosensitivity, and pattern NINGU can be directly carried out using an ink jet technique, a printing technique, etc. 
[0045] (4) A molecular design is very various, functional addition or control of the luminescent color is possible, 
thereby, color reproduction nature is high and it is possible to carry out functional addition of the photosensitivity 
further. 

[0046] About the matter used as the organic material concerned, furthermore, specifically As what has the orange 
luminescent color from red For example, the Pori [2-(2 -ECHIRUHEKI siloxy)-5-methoxy -1, 4-phenylenevinylene] 
(abbreviated-name MEH-PPV), Pori [2- ( — three — seven - dimethyl — octyloxy — ) - five - methoxy - one — 
four - phenylenevinylene — ] (said OC1G10PPV) — or — Pori — [— two - (2-ECHIRUHEKI siloxy) - five - 
methoxy - one — four - phenylene - (1-cyano vinylene) — ] (this MEH-QN-PPV) — etc. — it is — Moreover, there 
is Pori [2. the 5-screw (HEKISHIROKISHI) -1. 4-phenylene-( 1-cyano vinylene)] (this CN-PPV). or a poly thiophene 
to have the red luminescent color. Furthermore, there is Pori (Para-phenylenevinylene) (this PPV) or Pori [2- 
(dimethyl octyl silyl)-1. and 4-FINIREN vinylene] (this DMOS-PPV) to have the green luminescent color etc. There 
is m-LPPP etc. and there is Pori (PARAFENIREN) (this PPP), DO-PPP, PDAF. or P3 V/P5V grade to have the 
green luminescent color from blue to have the blue luminescent color. 

[0047] Next, the equal circuit of each configuration member contained in the pixel 1 1 of 1 is explained using drawing 
3 . 

[0048] As shown in drawing 3 . the gate electrode G of TFT13 is connected to the scanning line 7 into the pixel 1 1 
of 1. the source electrode S is connected to the data line 6. and the drain electrode D is further connected to the 
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end of the light-emitting polymer 14 and storage capacitance 15, respectively. And the other end of the light-, 
emitting polymer 14 concerned and storage capacitance 15 is connected to the predetermined fixed potential which 
is not illustrated in common, respectively. 

[0049] Next, the luminescence actuation in the pixel 11 of 1 is explained using the equal circuit shown in drawing 3 . 
[0050] In the initial state which the light-emitting polymer 14 has switched off, a scan signal is not impressed to the 
scanning line 7. therefore TFT13 is an OFF state. 

[0051] Next the analog picture signal corresponding to a picture signal is supplied by actuation of the data-line 
drive circuit 3 mentioned later to the data line 6. If a scan signal is impressed from the scanning-line drive circuit 5 
to the scanning line 7 to the timing corresponding to supply of the analog picture signal concerned TFT13 will be in 
an ON state, the analog data signal transmitted by the data line 6 flows from the source electrode S to the drain 
electrode D. and while is further impressed to an electrode in the light-emitting polymer 1 4 and storage capacitance 
15. 

[0052] And while the light-emitting polymer 14 concerned starts spontaneous light by the brightness proportional to 
the amount of currents of the impressed analog data signal, a charge begins to be accumulated in storage 
capacitance 15. 

[0053] After that, even if supply of the analog data signal from the data line 6 is completed, while the charge 
accumulated in storage capacitance 15 remains, a current continues flowing to the light-emitting polymer 14 
succeedingly, and luminescence is continued. 

[0054] Next, the configuration and actuation of the data-line drive circuit 3 concerning this invention are explained 
using drawing 4 and drawing 5 . In addition, drawing 4 is the block diagram showing the outline configuration of the 
data-line drive circuit 3 concerned, and drawing 5 is the circuit diagram showing the details configuration of the part 
only corresponding to the pixel 1 1 of 1 of the 2nd latch circuit later mentioned among the data-line drive circuits 3 
shown in drawing 4 , and a D/A converter. 

[0055] Moreover, the configuration of the data-line drive circuit 3 explained below explains the case where the 
picture signal inputted from the outside through the mounting terminal 9 is a digital picture signal of a triplet. 
Furthermore. the data-line drive circuit 3 shown in drawing 4 is a drive circuit for [ each ] driving TFT13 to the so- 
called line sequential. 

[0056] As shown in drawing 4 , the data-line drive circuit 3 is constituted by a shift register 20, switches 24 and 25, 
the 1st latch circuit 21, and D/A converter 23 prepared every data line 6 of the 2nd latch circuit 22 and 1. 
[0057] Moreover, the 1st latch circuit 21 is constituted by latch circuit 21 A, latch circuit 21 B, and latch circuit 21 C 
corresponding to each bit in a picture signal. 

[0058] Furthermore, the 2nd latch circuit 22 is constituted by latch circuit 22A, latch circuit 22B, and latch circuit 
22C corresponding to each bit in a picture signal. 
[0059] Next, actuation is explained. 

[0060] A switch 25 and the 1st latch circuit 21 sample the digital picture signal Sg of a triplet inputted from the 
outside based on control of a shift register 20. 

[0061] Next, a switch 24 transmits the digital picture signal Sg for every bit by which is timing and the sampling was 
carried out [ above-mentioned ] shown by the latch signal SI inputted from the outside to each latch circuit 22A in 
the 2nd latch circuit 22 thru/or 22G. 

[0062] And the 2nd latch circuit 22 is the timing which carries out the line sequential drive of the light-emitting 
polymer 14 in each pixel 11. and outputs the digital picture signal Sg for every bit by which the transfer was carried 
out [ above-mentioned ] to D/A converter 23 each data line 6 of every. 

[0063] Next, each D/A converter 23 is changed into the analog picture signal which has the current value of the 
magnitude which is proportional to the digital value shown with the digital picture signal Sg concerned every data 
line 6 about the digital picture signal Sg inputted, and is supplied to each data line 6. 

[0064] Then, a predetermined current will be impressed to the light-emitting polymer 14 through each above TFT 13 
by the analog picture signal concerned, and the light-emitting polymer 14 concerned will emit light. 
[0065] Next, the details configuration and actuation of D/A converter 23 concerning this invention are explained 
using drawing 5 . 

[0066] As shown in drawing 5 , D/A converter 23 The 1st bit in the digital picture signal Sg (it is equivalent to 20.) 
Switches 30A and 31A and TFT32A corresponding to the shown 1st bit signal Sga which were prepared, and the 2nd 
bit in the digital picture signal Sg (it is equivalent to 21.) Switches 308 and 318 and TFT32B corresponding to the 
shown 2nd bit signal Sgb which were prepared, and the 3rd bit in the digital picture signal Sg (it is equivalent to 22.) 
It is constituted by Switches 30C and 310 and TFT32C corresponding to the shown 3rd bit signal Sgc which were 
prepared, TFT33 prepared in each bit in common and TFT34 as a load current impression means, resistance 35 
thru/or 38, and the gate change-over circuit 39. Here, current Miller circuit consists of each of TFT 32A, 328, 320, 
and 34, and TFT33 so that clearly from drawing 5 . 

[0067] Furthermore, if the channel width in each of TFT(s) 32A. 32B, and 320 sets channel width of TFT32A to W, 
the channel width of TFT32B is 2W. and channel width of TFT320 is set to 4W. In addition, at this time, the channel 
length of TFT 32A, 32B, 320, 33, and 34 does equality, and is taken as that of a potato. 

[0068] Thereby, the current I which flows to TFT32A when TFT33 and TFT32A become coincidence with an ON 
state is I=ix (W/w), when the current which flows to TFT33 is set to i and channel width of TFT33 is set to w. 
Ourrent V which flows to TFT32B when a next door, next TFn"33 and TFT32B become coincidence with an ON state 
is set to r=ix(2 W/w) =21. Furthermore." "is set to current [ which flows to TFT320 ] II=ix(4 W/w) =41 when TFT33 
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and tFT32C become coincidence with an ON state. 

[0069] On the other hand, when TFT33 and TFT34 concerned become coincidence with an ON state, let channel 
width of TFT34 be the channel width to which the current which has the smallest amount It of currents among the 
amounts of currents of the range where brightness changes in proportion to the amount of currents in the current- 
brightness property (refer to drawing 6 ) of the light-emitting polymer 14 flows to TFT34. 
[0070] Next, actuation is explained 

[0071] As shown in drawing 5 , based on the 1st bit signal Sga. latch circuit 22A is the timing which drives a pixel 1 1 
to line sequential, and it sets switch 30A to OFF at the same time it sets switch 31 A to ON, when the 1st bit signal 
Sga concerned is "1." Furthermore, switch 30A is set to ON at the same time it sets switch 31 A to OFF to the 
same timing, when the 1 st bit signal Sga concerned is "0." 

[0072] Like this, based on the 2nd bit signal Sgb. latch circuit 22B is the timing which drives the same pixel 1 1 as 
latch circuit 22A to line sequential, and it sets switch 30B to OFF at the same time it sets switch 31 B to ON. when 
the 2nd bit signal Sgb concerned is "1." Furthermore, switch 308 is set to ON at the same time it sets switch 31 B 
to OFF to the same timing, when the 2nd bit signal Sgb concerned is "0." 

[0073] Furthermore, based on the 3rd bit signal Sgc. latch circuit 220 is the timing which drives the same pixel 1 1 . 
as latch circuit 22A or 22B to line sequential, and it sets switch 300 to OFF again at the same time it sets switch 
310 to ON. when the 3rd bit signal Sgc concerned is ''I/' Furthermore, switch 300 is set to ON at the same time it 
sets switch 310 to OFF to the same timing, when the 3rd bit signal Sgc concerned is "0." 

[0074] By this TFT(s) 32A. 328, and 320 It is based on actuation of the each switch 30A concerned 30C and 31 A 
thru/or 310. TFT33 and current Miller circuit are constituted in each, and it carries out so that the above- 
mentioned current I. or l" is supplied to the data line 6 according to "1" of each bit. or "0". respectively, or it may 
not supply (when a bit is "1") (when a bit is "O"). 

[0075] and — TFT — 32 — A — 32 — B — or — 32 — C — having flowed — a current — I — I — ' — or — I — 
" — mutual — adding — having — an analog — a picture signal — Sa — **5Me** — the data line — six minding 
— TFT — 13 — a drain — an electrode — D — impressing — having . 

[0076] Next, it explains using drawing 5 , illustrating more concretely the actuation mentioned above. 
[0077] By the following explanation, when the 2nd bit signal Sgb and the 3rd bit signal Sgc are ''1". respectively and 
the 1st bit signal Sga is "0" as an example, the case where "6" (= 20x0+21x1+22x1) is inputted as a digital picture 
signal Sg is explained. 

[0078] After the digital picture signal Sg which has digital value "6" is sampled by the 1st latch circuit 21 of the 
above, and the switch 25. it is inputted into latch circuits 22A, 22B. and 220 for each bit of every, respectively as 
the 1st bit signal Sga, the 2nd bit signal Sgb, or the 3rd bit signal Sgc. 

[0079] Since the 1st bit signal Sga is "0" at this time, latch circuit 22A is the timing which drives a pixel 11 to line 
sequential, and it sets switch 30A to ON at the same time it makes switch 31 A off. Thereby, Current I does not flow 
in TFT32A. 

[0080] On the other hand, since the 2nd bit signal Sgb is "1", latch circuit 228 is the timing which drives a pixel 1 1 
to line sequential, and it sets switch 318 to ON at the same time it makes switch 30B off. Thereby, to TFT32B, 
above-mentioned current V (=21) flows. 

[0081] Next, since the 3rd bit signal Sgc is "1". latch circuit 220 is the timing which drives a pixel 11 to line 
sequential, and it sets switch 310 to ON at the same time It makes switch 300 off. Thereby, to TFT32C, above- 
mentioned current I" (=41) flows. 

[0082] Therefore, the current value supplied to TFT1 3 as an analog picture signal Sa is set to 21+41=61. Now, since 
the digital value inputted as a digital picture signal Sg is "6". the light-emitting polymer 14 will^emit light by this by 
the brightness (brightness 6 times the brightness [ namely, ] of corresponding to digital value T') corresponding to 
the digital value concerned 

[0083] On the other hand, in parallel to actuation of TFT32A mentioned above thru/or 320, the gate change-over 
circuit 39 makes TFT34 an ON state, when any 1 signal is "1" among the 1st bit signal Sga thru/or the 3rd bit signal 
Sgc. 

[0084] If TFT34 will always constitute current Miller circuit between TFT(s)33 and TFT34 concerned will be in an 
ON state at this time Since it is constituted so that the brightness of the light-emitting polymer 14 may supply the 
current which has the smallest amount It of currents among the amounts of currents of the range which changes in 
proportion to the amount of currents to the data line 6 As a result when making the light-emitting polymer 14 in a 
pixel 1 1 turn on by one of brightness, the above-mentioned analog picture signal Sa will always be overiapped on the 
load current which has a current value It and it will flow, 

[0085] Therefore, since the above-mentioned analog picture signal Sa is supplied in the range which changes in 
proportion to the current value to which the brightness of the light-emitting polymer 14 flows, light will be emitted 
by the brightness to which the light-emitting polymer 14 concerned is also proportional to the current value (namely, 
digital value of the digital picture signal Sg) of the analog picture signal Sa correctly. 

[0086] Since only the current which carries out the direct drive of the light-emitting polymer 14 Is used while being 
able to drive by big drive capacity according to actuation of the indicating equipment 1 of an operation gestalt since 
the light-emitting polymer 14 of a current drive mold is driven by D/A converter 23 of a current addition mold as 
explained above, generating of a useless drive current can be controlled and low-power-ized. 

[0087] Furthermore, since it has TFT13 every pixel 1 1 and the light-emitting polymer 14 is driven, it is highly minute 
and the high-definition image which does not have a cross talk in an image can be displayed. 
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[0088] Moreover, since it is each thin Film transistor in which TFT13 is fomried of polish recon, even If the high 
current for driving the light-emitting polymer 14 flows for a long period of time, the drive capacity does not decline. 
[0089] Furthermore, since current Miller circuit is constituted within D/A converter 23 and the analog picture signal 
Sa is impressed again, the analog picture signal Sa can be efficiently supplied to the light-emitting polymer 14. 
[0090] Moreover, even if it compares with the D/A converter of an another side type, since there are very few 
element numbers required for a configuration, it is suitable as a drive circuit which needs to be arranged like 
especially an indicating equipment at a ** pitch. 

[0091] Furthermore, since the component which carries out spontaneous light is the light-emitting polymer 14, the 
rich image of high brightness and color reproduction nature is obtained by carrying out the molecular design of the 
suitable organic material. 

[0092] In addition, although the above-mentioned operation gestalt explained the case where the light-emitting 
polymer 14 was used as a light emitting device, this invention can be widely applied to the display using the light 
emitting device of current drive molds, such as organic or inorganic EL (ElectroLuminescence) component, in 
addition to this. 

[0093] (11) The operation gestalt of electronic equipment, next the operation gestalt of the various electronic 
equipment using the display 1 of an operation gestalt mentioned above are explained using drawing 7 thru/ or 
drawing 9. 

[0094] The electronic equipment constituted using the above-mentioned display 1 is constituted including the 
source 1000 of a display information output shown in drawing 7 , the display information processing circuit 1002, the 
display drive circuit 1004, a display panel 1006. the clock generation circuit 1008, and a power circuit 1010. 
[0095] Among these, the source 1000 of a display information output is constituted including the tuning circuit 
which aligns and outputs memory, such as ROM (Read Only Memory) and RAM (Random Access Memory), and a TV 
signal, and outputs display information, such as a video signal, based on the clock signal from the clock generation 
circuit 1008. 

[0096] The display information processing circuit 1002 processes and outputs display information based on the 
clock signal from the clock generation circuit 1008. This display information processing circuit 1002 can include an 
amplifying circuit, a phase expansion circuit, a rotation circuit, or a clamping circuit. 

[0097] Next, the display drive circuit 1004 is constituted including a scan side drive circuit and a data side drive 

circuit and carries out the display drive of the display panel 1006. 

[0098] And a power circuit 1010 supplies power to each above-mentioned circuit. 

[0099] The equipment equipped with the video tape recorder of the personal computer corresponding to multimedia 
(PC) shown in drawing 8 and an engineering workstation (EWS) or a cellular phone, a word processor, television, a 
viewfinder mold, or a monitor direct viewing type, an electronic notebook, an electronic calculator, car navigation 
equipment, the POS terminal, and the touch panel as electronic equipment of a configuration of having mentioned 
above can be mentioned. 

[0100] The personal computer 1200 shown in drawing 8 has the body section 1204 equipped with the keyboard 1202. 

and the display 1206 containing the display of this invention. 

[0101] 

[Effect of the Invention] While being able to drive a luminescence means by big drive capacity according to this 
invention since the luminescence means of a current drive mold is driven by the digital to analog driving means of a 
current addition mold as explained above, generating of a useless drive current can be controlled and low-power- 
ized. 

[0102] therefore, a low power — efficient — high — a brightness image can be obtained. 
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i^^jr-So MfC. TFT3 3 <bTFT3 2C5&5|5]B$CC^> 
yt^i^C-:>/'c<Lgr^CTFT32CCCijSn'5miSI " 
I - = i X (4W/w) = 4 I 

[0 0 6 9]— :Sr. TFT3 40[)^-f 4^;HH(*. TFT 
3 3 <h^»TFT3 4 <!:3&S|mB#{C:t>WS<!:^i:'o/ci# 

T F T 3 4 k:S£n S J: 5 ft ^ 1- * >»l/*i t S n-ri ^ 

So 

[0 070] AliC. m'^^mmri>. 

[0 07 1 ] 05CC^'r<t^CC. -^^y 5=-08S2 2 A». 
nib*-:; hfi^SqatCS-^*. 1 1 ^^»XtC|gi6 

i*X-Y^y^3 1 A«r:t><!:-rS<bP«F«:;:^-f *y^3 0 

hM^Sqa;^^ TO J (Dt^:^^ lA^:tyt'r 
S<h|n|a$tCX>f ^y^3 0 A**><b-rSo 40 
[0 07 2] Ctli^SltC. ^-i. 5^0882 2 B«. 02 
f -:' hfi-^Sgb«:S-^^. ^0882 2 A il^I OB* 
1 1 ^^mCcfgttTS » a > ^^02 t' V h 
<i#Sqb3CrS ri J (Di#X-r :.^3 lB^:t>t^^t 
l^mcX-Y :^^3 0B*:t:7i'rSo M«:|^«CD^-ra 
>^-C. Slgm2 t'«^ h«-^Sqb;&^ ro J CD<h#X>r 
^3 1 B^it^'i-rSililBttc;^^ :;5=-3 0B4:t>^: 

[0 0 7 3]H^*/c. '>^|HI8S2 2C^i. 03 t*-^ 
Ki#Sqck:S':?*. ^ ^111882 2 AX»2 2 BilU 50 
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t'-:; hfi-^SqcJJ?^ r 1 J (Ot^:^^ :f^3 1 C?:*><?: 
•rSiraB#K:X-r-^^3 OC^:t::7<5:"rSo M&Cim«<3!) 

5>^t?. SS03b*':. hfi-^Sqc*^ TOj <Dt^ 
X-r ';'^3 1 C*:*-:7<i:^SiSiB$K:X-/ ':r^3 OC* 

[0 074] cmcj:9. TFT32A. 32BSC>'3 

2C5^. ':.5^3OA7^S3 0CSD^'3 1 AT!? 

S3 lCcr)S!lfP^»-^C^r. *^CCTFT3 3i:^?U> 

tc««&-rs3«^^ rij <D<h*) xtmt&uscti 

[0 0 7 5 ]-^^^. TFT32A. 32BXt^32C 
:^ P ^fl^m-^ S ai Lr r^- 6 */M> r T F T 1 
[ 0 0 7 6 ] ±aL/c»f^«:J: 0 fl:«^fl^JC«f!I^U 

[ 0 0 7 7 ] jyTCDIftHJt?^. »2l^':^Ffi 

1 t'-;/ hft^Sqa:^^ TO J r^Si©-^. •r?:c:b^. 

^^uiffi^M-^Sqiur re J ( = 2*'xo + 2*xi 
+ 2^ XI) ifi^jjistixi^^m^dc-oi^^x^m-ri. 
[0 07 8 ] r'l^dijim raj ^WrSr^t^^^^^biB^ft 

hfi^Sqa. 02 t'^^ hfi-^SqbX«03 b'^y hft-^S 
qciL'r*^^^y^lHlK2 2A. 22BSO'22CCCA 

[0 079] C©<b#. 01 b*^;; Hf-^Sqati ro J 
*SCDr\ ^^:.^[iIgS2 2 A^^; Lffi* 1 1 *^/fcJ^CC|g 
Uj-rS3?-r J^-r .:/^3 1 A*:i-:7irS<b|Hl 

BStCX^ !7^3 0A*:*->i:-rSo CtltCcfc?). TFT 
3 2 AliC^i.^XiitmWt I t3:SSnJ^C^o 

[0 08 0] — 02 b'-:; hff^Sqbti r 1 j r*S 
(Dr. ^ ^m&2 2 B«. MIR 1 1 ^i^mtCigtt-r 
S^-Y^^tJ^r. J^-Y ':'^3 0 B^:^->'iTS<b[5lB#CC 
':/^3 1 B**>i-rSo cnRli:^. TFT32 
B^ctiilB^SS r ( = 21) i^^Wttii. 

[0 08 1 ] ;^CC. 03 t^-;. hm-^Sqc« r Ij t?*S 
(Dr. -7 ^0882 2 C^i. Hj^ 1 1 ?:^»XtC|g«jT 
S^>f^>^r. X-f -y5^3 0C*:**:7i*rSi|^|B#{C 

-j^SiC^v^ZyL-frh. c:n«:J:«3. TFT32 
cccti±fams£ I " ( = 41) i)^m.fi^. 

[0 08 2]fif-DT. T:^py^li»^t■^Sa<^:L/rTF 
Tl 3^«J&5nsm^ffl». 2 I +4 I =6 I iJ^j: 

^i/fiiti re J r*s<Dr. cti^io. ^-yfx^ -^.t^ 
^>^d^y V- 1 4:0^^S7^i^:§?;Uffl^*fJcS^SSS 
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[0 0 8 3]—:^. ±aL/:teTFT3 2A7!jM3 2C© 

s qanmm3 tr m# s qc© ^5 ^ > i^-rnA>— ©M 

#*srij©i^. TFT3 4?::t>tfc^g<fc-rS. 
[0084] C©i#. TFT34tt. TFT33iO 
r^t?^CC;^7U>h5 7-IaI?S*«^Lr*sf). ^KTF 
T3 4Ai^>tfc^i?£^)<!;. 7 hi 5 7" -f >i'>i< 
•7- 1 4©»S3WSSfe»tcJt{«Lr^fk-r5ffiB©«SS 
fi©^^*fc/h3l^^dfeS I t*^-rsmj)£^f'-5?^ 

MMl 1 F*9©-5>f hxs f r--/ ^i'sio;-^- 1 4*l^T 

n3&>©»a-r?*jtTS-a--6i*K:». ^fflit^wrs 

[0 0 8 5 ] ee-at:. -7-^ hx5 v-i 

4 ©»S*^itn ^.mssfiiictk^ b r^f b-r S teffl t?±l5 
T:f-ni'ili^(f-^Sa*s#fef&3nS©-r. Sfe-^'fhx 

5 -^.-r-^ >i^^ yv- 1 4fcT:M3yiii»m-^Sa©S 
SSEffl (-TiftiD^. ^-i>5f;l'iSf|l(t^Sq©7'y^f;bffi) 

[0086] &,±Mlim btcJ: >> CC. |liSff^Sg©«^S 

1 4^miS£J!ra»S©D/A3>.'<-^?2 3-cig 

i 5 5; 7^ -< >y5j< U V- 1 4 %ii;^«lT-5«SK©*ffl 
t>^.®-C, ^tei«;Aj:|gS6mS£©l6^%W*flbrfi?BSS:tl 

[0 0 8 7] Hk:, iBfgl l^KTFT 1 3*<i^-c^ 

[0 0 8 8] #TFT1 3*55j<i;->y3>{CJ:»J 
5 7" w > i^'1< 1 4 ^lElft-r S/cii>©:^^*3S 
[0089] D/A3>M-d?2 3F«i-C*U 

[0 0 9 0] *fc. f&:^©D/A=I>>'^•-^^Ci:bL.r 

[0 09 1 ]M{C, g^-r-5^^-*i7>r hx5 y-f ^ 

[0092] ^t*i. ±^©ia®J^S§-C»^^^t L/-C 
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EL (ElectroLunrinescence) 3R^^©SSSIKKll3S©^ 

[0 09 3] (II) m^ms<ommmm 
^^S©ll«fiJ^jiltc-o(,>-r. S77!»MS9*ffii>-riJi?B 

10 [0094] ±^©*^s 1 ^fflt^r^^snsa-T- 

listJ. s7tc^-r*7KtffiRW:t»®i 0 0 0. «^fg 

MSIIiISS 1 0 0 2. ^^ffiSbdlSS 1004. 

10 0 6. i^u-y d^^sias 1 0 0 8mfn^^ i o 

1 o*^^■c1tK^3nSo 

[0 09 5] c©^%. ^^^tH:^?Si OOOt*. R 
OM (Read Only Menory) . RAM (Random Access 
Memory) i&i'©^*y. -f-U 

■sisipmss^c i' n, a i^^^iei^ i 

20 <Dmn^n^mt)-ri,. 

[0 0 9 6] m.7m^!imw\^i 002a. fu-^i^m 

i(smLx\iit>-r^. c©^mttisMaiHiKi 002 

[0 097] ;XCC. «^^I!j|5IgS 1 0 0 4 «. ^SffliJfg 

:^JH 0 0 6^m.BMW}t^, 
[ 0 0 9 8 ] -e- b-C. m^SIelSS 1 0 I 0 1*. ±^©SIhI 

30 ^<,c^t)^^-r?>. 

[0 0 9 9] ±mLfcm^<om^mMtvx. msic^n 

■rv;l'5^^7^^ T*tIt;©-'N'-V:^;U3>f:3L-5f (P 
C) RC^X.>i>:^TV>if • >7-i';^7— S^3> (EW 

s) . m^itm^mm. c/'-FT/cuz-^-y. ^utr. 

[0 100] 08^^:7I^■r^^■-v:^J^3>t'J.-^f 120 
40 0«. +-d<-Fl 2 02*ii;^fc3^ftg|Jl 204i. 
:*:^W©a^S*^tr«^ 1 2 0 6tim^i>. 
[0101] 

[«?^©JS!)m] iJLhSi^C'/ci^CC. *^?atcj:n«. 
Lr erSS^^ bf 4 c <k *s-c 

[ 0 1 0 2 ] seo-c. im'sm:hx^mf}iicimm.fj:m 

so [g|M©1S«i^i$i^] 
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[02] mm^^(DMwmfj:mm^n^f^mm'c&^, 
[03] mmsnf^mwm^-cihi. 

[06] hx5 •^'T^-/ >i'^}^yv-{c*^w5^- 
»e[#tt*^^0■c&^», 

[07] S^tiS©«ISfllfiR*^-r:?'ci i;0t?*4. 10 

[08] ^^•-y:^;^3>t•a-^^©^1•fa*^■rjEffi0-c 

[^f-^©SiHj] 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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* 1 1 -iS^ 

1 2 --is^ms 

13. 32A. 32B. 32C. 33. 34 -TFT 

1 5 -sas* 

2 0 -2^:7 hUS/Xd? 
2 1 --01 ^^:^5^[iIgS 

21A. 21B. 21C. 22A. 22B. 22C-^ 

2 2 -112 ^088 
2 3 •-D/A3>7^•--^ 

24. 25. 3 0A. 308. 30C. 3 1 A. 31 
B. 3 1 G -X-r .5^^ 

s -y-x^ffi 

20 Sgc -113 t' :^ hft-^ 
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